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Introduction





row, likeothercell lines, isbasedonmorphological
structures,e.g.nicheswithstromalcells(“osteoblas-
tic”) and vascular niches localised at the sinusoidal
walls.Vascularnichescontainmesenchymalstromal
cells,endothelialcells,andperivascularstromalcell
[2]. Like cytokines, the extracellular matrix (ECM)
proteins are another group of signalling molecules
takingpartincomplexregulationofhaematopoiesis
[3].Thebasicroleoftheseproteinsisthepromotion










from cells present in both type of niches and from
theirsolubleproducts[5].InB-ALLhomingofleu-
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kaemiacellsisassociatedwithworsepatientoutcome
duetotherapyresistance[6].






stimulate HSC expressing HA receptors. Heparan
sulphateproteoglycansplayaroleinestablishingand
regulating niche function by participating in pat-





esis regulation. Fibronectin is involved in adhesion
and migration of HSC in bone marrow. However,
therearesomedatashowingthatfibronectinhasan

















Aim of the study
TheeffectofECMproteins(fibronectin,collagens,
laminin, thrombospondin, and vitronectin) on pro-





The bone marrow biopsy material of 18 consec-
utive patients with initial diagnosis of acute lym-
phoblastic leukaemia were included in study. Bone
marrowwastakenforflowcytometryanalysisofleu-
kaemicblastimmunophenotypeandclassificationof









etry standard diagnostic procedure (AIEOP-BFM1)
andmolecularbiology, and the second for studyof
the influence ofECMproteins onproliferation and
apoptosis of leukaemia cells. The leukaemia cells
wereobtainedasinterphaseonFicoll/Isopaque(Pan-








biotic (gentamycin 10 mg/200 medium) and 10%
foetalcalfseruminahumidatmosphereof5%CO2.
Thecultureofleukaemiacellswasinmediumalone









Type Of leukaemia nO. Of 
paTienTs
age (years) bOys/girls cO-expressiOn Of OTher 
deTerminanTs 
ALL-proB(progenitorBcellleukaemia) 3 3/12-6 1/2
ALL-proB+My(progenitorBcellleukaemia
+co-expressionofmyeloiddeterminants)
1 5 1 CD15
CommonALL 11 4-9 8/3
CommonALL+My
(co-expressionofmyeloiddeterminants)
3 2-4 2/1 CD33,CD13,CD15,
cytCD79a
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Apoptosis induction and assay
Thecellswereseededintriplicate96-wellmicro-
plates2×105perwellandculturedinmediumor
ECMproteinprecoatedwells for 48hours in stan-










Proliferation of leukaemia cells
Culture of cells for proliferation assay was per-
formed for 72 hours and terminated with 3H-thy-
midine (Hartmann, Germany) added to each well
forafinal8hours,andthenharvestedonglassfibre
withacellharvester.Incorporationof3H-Thymidine







was assayed after 72 hours of culture only on cells
expressingCD34beforeculture.Thisassaywasper-
formed with flow cytometry method after staining






and culture in the presence ofECMprotein. In an
analysis of 10 cultures of leukaemia cells isolated















The mean values of stimulation index showed









Expression of CD34 after culture  






ecm prOTein mean value Of apOpTOTic 
cells (%)
range value (%) inducTiOn Of apOpTOsis 
Medium 28.47 8.0-30.8 0
Fibronectin 49.04 11.3-79.8 9/10
CollagentypeI 32.32 12.5-64.7 7/10
CollagentypeIV 30.11 13.9-58.1 8/10
Laminin 29.25 9.7-57.5 7/10
Thrombospondin 30.02 9.2-61.0 7/10
Vitronectin 30.19 6.7-56.3 8/10
Results applicable for analysis were obtained only from 10 patients, so only these 10 cases were included.
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age of leukaemia cells and themean value of fluo-
rescence.Interestingly,CD34expressionwasslightly




collagen type IV, and laminin showed a tendency
towards inhibition of lymphoblastic leukaemia cell














importance of this environment for haematopoietic













































































































































Fig. 2. LevelofCD34onleukaemiacells inthepresence
ofECM
Table III.TheinfluenceofECMproteinsonproliferationofALLcellsin72-hourculture
ecm prOTein mean value Of sTimulaTiOn 
index (s.i.)
range Of s.i. inhibiTiOn/sTimulaTiOn  
Of prOliferaTiOn
Medium 1.0 0 0
Fibronectin 0.743 0.1-2.17 13/4
CollagentypeI 1.188 0.21-2.56 7/10
CollagentypeIV 1.08 0.123-2.62 11/6
Laminin 0.866 0.26-1.7 14/3
Thrombospondin 0.899 0.25-1.64 8/9
Vitronectin 1.029 0.52-1.536 8/9
The cells from one patient did not proliferate and the number after culture was too small for analysis. Consequently, only 17 cases were evaluated.
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moleculesareinteracting,theeffectoffibronectinand









Collagens inhibitory activity on immune cells is
mediatedby specific surface receptors–LAIR (leu-
kocyte-associated Ig-like receptor)expressedonthe
surfaceof immunecells.Theroleofthisreceptoris






















haematopoiesis, including myeloid line and B-cell
lineontogeny.
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